Cloning, nucleotide sequencing, and expression of the 3-methylaspartate ammonia-lyase gene from Citrobacter amalonaticus strain YG-1002.
The gene coding for 3-methylaspartate ammonia-lyase (3-methylaspartase, MAL, EC 4.3.1.2) from Citrobacter amalonaticus strain YG-1002 (TPU 6323) was cloned onto plasmid pBluescript II KS(+), and the nucleotide sequence of the 1239-bp open reading frame (ORF), consisting of 413 codons, was identified as the mal gene coding for MAL. The predicted polypeptide has 62.5% identity with MAL from the obligate anaerobe, Clostridium tetanomorphum NCIMB 11547. ORF1, which showed 58.6% and 58.8% identities with subunit E of the glutamate mutases of C. tetanomorphum and Clostridium cochlearium respectively, was found in the upstream region of the mal gene. An expression plasmid pMALCA3 (5.4 kb), in which the mal gene was expressed under control of the lac promoter on the vector, was constructed. With feeding of 1 mM isopropyl beta-D-thiogalactopyranoside, the amount of the enzyme in a cell-free extract of the transformant, E. coli JM109/pMALCA3, was elevated to 51,800 units/l culture, which is about 50-fold that of C. amalonaticus strain YG-1002. It was calculated that the enzyme comprised over 40% of the total extractable cellular proteins. The enzyme produced by the E. coli transformant was purified in a crystalline form and shown to be identical to that of the wild-type strain with respect to specific activity, molecular mass, subunit structure, enzymological properties, and N-terminal amino acid sequences.